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(57) Abstract: 



PURPOSE: To prevent the data of 
the external storage device of a 
CPU from being unfairly read. 

CONSTITUTION: In an external 
storage device 2, programs are 
stored by being divided into plural 
cipher data systems. An address 
control circuit 15 outputs a 
selection signal 1 3 only when the 
head address of each cipher data 
system is read, outputs the head 
address of the cipher data system 
where a branch address is included 
by a branch signal 18, successively 
reads cipher data from the external 
storage device 2 when an external 
address bus 21 and an internal 
address bus 1 6 do not match, 
outputs BUSY signals 20 till the 
matching is recovered and the 
reading operation of a CPU 3 is 
retained. A signal selection circuit 
11 outputs an intial value 12 to a 
storage circuit 14 only when a 
selection signal 13 is inputted. The 
data for which an exclusive OR is 
taken with the storage circuit 14 
and which is decoded is inputted in 
the CPU, and is inputted in a 
conversion table 8 for decoding next 
cipher data. 
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mm 1 ] B^b7^-<5' ?t)^o^ tiitmL(D^—$' 
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^w&-^m^ htim\±nmmmmmm.{zmsR\m^ 
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tUCcfcti. CPU3*^?>rtg|57=^-<5' •>'N*;^5{3m±;^fi 

■^b$nT^i-gP5^-<5' • j^7.4iz}iiti^n^mmm.m 

2lZAtl$n^o CPU3gf*CDrD^*^A&»^jitJ 
*i^{^{iB&^IIB&3 6. Bf^{ti[llS&3 5^#±LTBf 

[0 0 0 4] ^m?imm:^^Wb^tii'tm^iat^ 
m^3 6^^i.rzm. smm^mmitmss 4iz-i- 

• A^^zmts^ixtd^ity'-^mmim^z 4 

>'N*;^5^i;*3LTCPU3(3A:^3^a-&o CPUSCDir 
D A :&^ai-tili^3(i C P U 3 14^7 31 >;/ 5^$iJ 
f|^4 0(zj:t»fI-^<b[Ii&3 4®IWt&^±U 

5 {Z|±l:>j-r ^ J: d {3OT-r So 

[0 0 0 5] Bt^fb0g&3 5. fI-^'fb(H]SS3 4. Bf^ 
@SS3 60t^(±^H#{^^L-C*i:'^lC{^-rS'i:^As 
^-2)0 

[0006] Lfc J: a 1 4 ^z:^^t1^»J-e 

fiv 7^—^ CDBf^fb<Z)5^T- CPUS A© 
B^'^bS^Tt)^V^o 
[0 0 0 7] CPU3g^*CD7■D<J'•^A®Bt^b^^Ta 

5 (DmiZ'^y^—y'Jl 8 LT V ^i)o 
[0008] 8 - y 4 & A 

m^mLtzim^^m^T'-^ •>'N-^5cm;^-rso ^ 
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1 w 1 (D$¥mmm^no i>(Dti-^o mmmm^ 9 
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^ [0 0 0 9] ^gPI3f^B2a4. mUZ^^-tJii^iZ. 

[0010] TYl'y^ rooOOj (DtcOt"—^ r 1 0 

0 1 J itm^^t^-^ ri 1 0 ij izmi^^n^o mm 
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50 roooOj iiT'KU-:?^ TOO 1 ij ®^c®7=^— ^S'Jii; 



3 

ri 0 0 ij rj:(D-(:m^ib7'—^i)ti)i,z ri i o 
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[0011] m^om^^m i s t^s-To 

[0 0 12] ^mmmm2ii. ^>i^j.-^ itt^^m 

CPU3{zA;^i$n2.o ^7^-7';i/8®»fm^H# 
[0013] mi ^itTii^ < 1 ^C7) ^jt^&^TO ^ 

-^umi3m>mmUs m 1 9 iz^.-tJ: o \z.wr- 
^;i/8. {g-wxiiissi Is iBttniifSi 4. gfffee<]i^ 
7 {z J: t) 7 ^ - ^> ^ • ju-y^mm-r^:^^ 
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m^mmmi iiztati-r^o m^mmi iim^ 
i^Tv^s^i^M^ifil 2^. ^nm-(Dm^i^m^ 

-y;\y8(Dm±i\m^. IBfSlHlSgl 4(:itB:^^2.o M 

mi 2(iBe^b>'N*:^4 1 ^|5)bt->;; hM(D^mX'$>^o 

|iiS4 3A^?,CDv>>^«^4 4?feA*i:U 

4 4 A^AA^tlTV ^^^{±fa-^3aR0S§ 1 1 (DlHtim 
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'fb^N-y!;4 1 ttmismi 4A^&®M^^A*i:U Bf^ 
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ilmi:ri:t^'>^M^4 4^gBtllIKl 4{cai;^i^So 
[0015] ^j^5^-^;i/8{i. Bi^^b^tX4 1 illHlli 

tt«HaS^nItg;te7^-<$^T-fe5Bt^ 1 0 tlZX Dtifig 
^5:ii:AST-#.So f^J^{±"4b*>y h;g®^(Z{±|2|2 0 
{c^^N-rj;^j&;l^l®IN^^^?:ffa4.6Di;^?>o Bf 
1 0 ^^htt\A^Wky^-y)V 8 (i^ e.>{p bto^S- 

[0 0 16] Bi^'fb/^^4 1 ®llt^b7^-<5'^ij®^# 
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2. 3h7^-<5'#^?&f^6<](zSiJt)^-CS*;CDh-r€)o 

Mil 2it^m. ri 1 0 ij t-r?>o 

[0 0 17] T'-^m^KD^T'—^ ri 0 0 Ij s 
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Bt^-fb1-?>^#ai. Mitl 2 ri 1 0 Ij tmim 

wmumnt: u r o i o o j ^«mity^-^ t ux^t 

So 5^'-^S^20^07=^-^ ri 1 1 oj ^^B^-fbl- 

^t^lZii. y'-^m^KDfiCO^—^ ri 0 0 Ij ^ 

m^y^--yMzjif:)m^Ltzm ri 1 0 Ij 7^-^ 

s^2®5r;®7^-<5' ri 1 1 oj w^mmmom.nt: 

U r 0 0 1 1 J ^m^^t^-^ t UT#2.o iBl^C'. 
^'-^#^3o^®5=-'-<5' TOO 1 Ij <£Bt^b-r§i; 
ttZJi. 7='-^#^2CD7C07^-^ ri 1 1 Oj 

iO 7^-7';W3ct!9^Lfcfit ri 0 0 Oj i:. t^^J/*^ 

3®^®7^-^ TOO 1 ij w^ms^Qmntii^. 

ri 0 1 Ij ^m^^h^-^ tLxm^o 
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•^b7=--^ (n) ^lau ^i^7^-:/;WZcts^i!j=£f 
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xor f {tvO^—^ (n-1) ) 
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30 ro 1 0 Oj {is SB1*IhI§1 4®gBt«5=^-^ ""i i o 

ij tmmmmm^nzj;i<Dmmmmmn^ 

tu '<m(D^^m^^n^^(Dy'-i' ( i ) -e$>§ r i o 
0 ij ■tmm\^'^:^\z\^i3^n^o ^=T—^ (1) T- 
feS ri 0 0 1 J {i^i^7^-:/;u8(Zcfct) f (7C®5=^- 
(1) ) ri 1 0 ij ^:feSo B&^fb^N*:^4 l±®Bf 

^b5^-<5' (2) ro 0 1 ij {is wm^m&^i 
\z^mm^\ 4(D%m=r-'^ ri 1 0 ij iLw^m 

aHafP-tfl^^tu M^®fSmf#^ni.5ScD^*-<5' (2) 
ri 1 1 Oj tm^\^^:^4 2\zm2^t\^^^ 7Z 
40 (D^-^ (2) ri 1 1 Oj {i^m7^-:7';i/8{Zct t) f 
(5t®5^-<5' (2) ) ri 0 0 Oj IZ^t^^tU «^ 

iRiHissi i(3A*^n?.o 

[0 0 2 3] w\mz. Bt^{b5=-'-^ (3) <Dm.^ih^n 

omlzVm&&4 3 (i^- >;/ 5^11^4 4 ^g3tl[HlSS 1 4 (3 
ttl;bU iBtSlfilSgl 4®iBtt^-<57(if 
(2)) ri 0 0 Oj h^Ci)o Hg^'fbM'::^4 l±®Bi^ 
i\sT-^ (3) ri 0 1 Ij {i. :g|^f&fi<]iilifP[£|gS7(z 

ct t) iBttmss 1 4 (Dtmr-^ r 1 0 0 0 J k.mmfm 
m^mm-^n. '<m-o:>mm^hn^7t(D'f-^ (3) -e 
50 ro 0 1 1 J ■mnMi)u/^p^4 2\.zd^,±^f\,^„ 
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7C®7-— (n) =Bt^b7^— ^ 
) (stl) 

^0T--<5' (0) =wm 

^UZfTsth^Ki. B^bT^-^ (n) <S' 
(n) izm'^-r^izu^o)^-^ (n-1) 
7t)5. ^^-^ (n-1) ^m?>izli^(D7-'-i' (n- 

2) A5'i:^h^?>o ^m^m^it^'-^ (n) ^fi-^-r 

5 n Wat)® ®7C® 5^— ^J' A^'i:^ t^Ji^tztb. 
[0 0 2 6] ^^5^-^;i/8®P«3^i^H#(Z^LTfe 

mz^-r^>ii^ffi&:s,o wm& 1 2 *)^i5e{c^-ri. 

Zttm^Li^tiK m.^^lZl±9z(D^'—^ (1) dL*- 
[0 0 2 7] 

A^fe-^feo ^^gl55=--^/N-^4^i|*)gi55^-<5' -/N';^ 

5®rBlCfI-^b(H]S§3 4*^?A$nTl>§fc&^ W'b5S 

-So 

[ 0 0 2 8 ] la 1 5 t^sl-^— CD^t^^JTii. ^I-SPt^— 
yjl8^m&Mifi^(D0. 5/zm~0. SahVI/— ;i'® 

[0029] Ltzt^-Dx^mmmmt^^cDWb^iii lb# 
rai^sons-ioon s^mtmm^. is^o^gpsa 

li^g 2 ^ C P U 3 (D-y^^y^AmmDi^lZii^ 
-^Jl 8 (D^m^S 2 0 n s *^gl5iat^a 2 /()^ e> ®gi 

x'Dy^'!^^A(Dwmt^nou±cpu3iz^j^-( h 

[ 0 0 3 0 ] *3ts ^aST^-^J' • 4±®Bt^'fb7^- 
f&LTU^fctos ro^j'-^ACfiie^b®^^. 

-^N-;^4±0B&^^b7^-^/?)^e>5t®7^-^^tt«ij-r 



(4) ;Ri8¥7-1 2 9473 

6 

[00 2 5] 
(n) xor f (5t;®7^— ^ (n-1) 



g|5^_^ • y\-;^4*^8hr>;/ hilS?i]^®=i>trjL-^ 1® 
t-'^T&*iSiJ1-2,gt#«i#S{Z'jN$<Bt^^ 
fiffil ^ ill ^ d Ppgm-^A^feo feo 
70 [ 0 0 3 1 ] m 1 9 {ZStn Ufe^=®^i!^J®ii^{I{i^ 

in^-^(Dm^X'ib<:)m-(Dvmmmm}^sm\^o m 

-^b^N';^ 4 1 iifX^^bM':^ 4 2 ®r^(c(ig|ift!ie<]l^lfaiHl 
i^S7As^fA^nTl^*®^^■t-^)D^ #fMa^so[His§7 

©JM^JiilSOO. 5//m~0, 8Atm;i/— ;i'®C 

MOSrD-fe:;^T«Lfei®^nsfijeT-fet). 

X'^?>mS.X$>^o Sfev 7m=r—9 (n) 
13^5^-^01/ 8 (;B^b5=--^ (n) ^A^tr-r^^- 
®|i»'JhS^D. mH®|i;e*f^jT-{i76©v^-<S' (n) 
20 ^m^tz&)izm^y'-^J\y8izAtiir^(Diim)y'—^ 
(n-1) T'feSo bfe*^oT^7^->^;i/8®m*fS 

ai bllia^^h* D . mm—yjl 8 CDilMB#PB^*^gt58B 

<. ^z:cDtiet50iJ®J;d{zCPU3cDt4tl<fei£T^-&-5 

[00 3 2] Tztzu m^(Dm^mm^izii. ^ i iz 

^s-rtii'Ds m^^t^"-^ (n) ^^(D^-^ in) 
m^-r-5{C(±x;®7^-<5' (n-1) t^iimi^tiK ^(D^ 
30 (n-1) ^n^{Zl,±^(D^—^ (n-2) 

ii^So ost)f^j^ii-ia2 20Bi^{b^-^ (7) 

■^■r-i)tZttB^<b5=-*-4' (1) *^?>Bi^^b7=--^5' (6) 
[0 0 3 3] zntc^LT. {Ji:^i:®^D<:7•^A^i^ 

-So 

J&U TKU;^4®5t;®5^— <5'3!)^TK^:^7^®^# 
TKUy^U 2. 3. 4 i:)li#tCB^^b5=-'- 
^J' ^m.^ Ltzm. T F U ;^ 5 (Dm^ity"-^ X{±fji < T 

:^ 6 (Ot^'t—^ A^IBtiilllSS 1 4 tZf Btt$ tCX\ ^fc 

ton b < fS-^-r^ :i t *^T- ^'fev 

[0 0 3 5] x^fzti^-DxmB.aymmw^. zi^t-^.-^ 
cDT-D h.(mmMzmm-t^ z. umn\zmmx^ 

50 [0036] 
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mm-mmmm^ztiiti\.rz.m. m^ms^mi)^^ 

^m^lz LlW^^mv Hf)f3CPU*^e>CDT K 
[0037] 

mmn mz^^iz^uxmrn^m^Lxmrn-t 

[ 0 0 3 8 ] 0 1 i±;$:^0S©^-cD?ISS{^J®IM=&^x-r 
[0 0 3 9] ^t^5^-7>8{iP«3gP5^-^' • 5±0 

mm^ 1 5 e> amm^ 1 3 ^ a;^ t MRif t-^ 
1 3A5A;^)^nTv^^j^{iWiii 
^m.^'T-^)\^8(Dmim^'^. fBit[His§i 4{^m 

m)^m.x$)^o lasiEMi 4ii. ig^jSRiaissi i® 

6t:xtitu m^taum^Gti^myDtMizim^ 

imm 1 1 (DiHiJim^. wm-m um e t^mm t # 
izammmmni uw^ e a^w^a©^ ^ciSBtSEisg 1 4 

So ^^fte6^ilSPO|H]ifS7(±^1.eP5='-<5' •M':;^4i:fBitllI 

gSl 4;t)^e>©{g-^;^A;t;i;U ^^y^-^ • ^N-;^4i;H3 
tilElSg 1 4 CDtB*M^CDSMWI|ii5m!?g»^ Lfeiims 

1 5{iCPU3>0='e>CDF*ilg|5TKU;^ •>'N'y^l 6^1*1951% 

un^ 1 7 t^im i s iii^tB d ^im 

1 9 >£A;^?h U ^gP83l3l(HlSS2 K • vn*;^ 
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2 1 tm^ta um e ?&ai;^j l> tm^mm 1 4 ti^tti 

Us^e^tti^jU CPU3{;^LBUSYM^3^tB 

[0040] ^niimmm2u±-^^tzmm(D9-'- 
^m^\f)'m^h$nx$)^ifi\:.mm.^nx\,^^o 

10 i^^ztlzUf). ddt-tirooj hfSo 

[004 1] CPU3!i^g|5Sait^a2*^e>®5=^-^'® 

1 ig^ai Liw^rhtcf^igPT F • M-jp^ 1 6 i:rtap 
u i^gp^m ub^ 1 7 {^isa^t^ t < si^^m biW'^ 

CPU3(±BUSY{t^2 0*s;^^©B#t{± 

[0042] T F by^»(H]gg 1 5id;F*]g|5:?' Kb;^ • 
-SO ^ 1 6 ii^^giST F • ^ N-;^>{)^^ b < ^OTb^B u s y 

[004 3] 1 8 t'Ati^ix^ ^m^mrn: 
m 2 izim^nxi^^sm^—^^i]<Dmmmzitm-r 

-ecB&^-^S'i^^u©^^ Yv:^(Dmmizmmir^ 

TiiL\f^y hlZ^^MLXm^T • 2 1 iZlHtii- 
^ttii {zMRim^ 13^}iitiir^o ZZ xit^im 

1 8*^Atl^n^z:tiZ^^T F U:^ • 2 1 ®T{4 

2tu/F* TOO J fz^-rso sfc. F«3a5^aiUB 

30 ^ 1 7 S BUS Y{g^ 2 0 A^^^CDPs^tSS^fcti b 
D ^'im 1 9 ^SraiJ^i^ai Ug-^ 6tLX tB:^-r So 3 
mi J; C P U 3 biWt^^g bTV 

hizt^^o 

[0044] m^'T-y'JV 8 (i. ^SPt^-^S' • ^ a'P^ 4 i: 
9 ilfi«{Zia^artg;&7^-^T-$>SBi^ 1 0 hlZ^ D 

2 0 (c^N^j:^ 1 n 1 ®#mj^&tTd *® t-r 

40 So 1 0 ^^i: 8 {±afe e. 

b»&A;bfB-^(;7r^;^;1-St±l±;{§-^S:g3tl$-^fcsBt^ 

[0 0 4 5] m^y^-^ji^8. m^mmi k 

fill 2. jSRW^I 3. IBtSdlif&l 4. g^flfe6^a^?0[Il 

[ 0 0 4 6 ] T F i^y^ 1 5 0-mmmm 2 
iz. mwmm^m3izn's-ro zzxits^^-^m] 

(D^^mit 1 6. ^^naO^T Fb;^®T^44 t>;/ F 
{i roOOOj F b:^ • /n'J^ 2 1 ®t<j' F 

50 i|i(il 6i:-rSo 
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[0 0 4 7] 4\^yh •*'j7><5'2 2(>:(iU-b^y hfl^ 

h • ^zi^^^ 2 A\tm'r YVT. ' nT. 1 6®T{44 K 
^fhi:, *'i7>^l±i*M^2 7i:BUSYM-^2 0*A 
;btU BUSYfs^2 07b^W^®t^t«;tj^>^ai 
2 7^. BUS Y{m 2 0 75)*^0B#CZttf^g|S7 
K b;^ • ^N*;:^ 1 6 0T&4 tf h ^^gPT K b;^ - y t;^ 

7. ■ J^X 1 6(Dyii4\fy h tti'y>^tiiijim2 7 ^ 
^Xti t U Xtit^ 0 (m^UiMRm^ l 3 ^tiitJt 

■So 

[0 0 4 8] h --izU^^ 26lif^§m^liiUm 

mi hm^\i^\^^u-j{7mm 9^:busy«^2o 

Lv BUS YM^ 2 0 A^^iJCB^CJiSo^^tti L 
n 1 9 ft^ij®B#(Clif*)a5SI^|±S US^ 1 

7S^gPgg^^tJtlUi^6tai;^-r€.o 20 

[ 0 0 4 9 ] El 3 <m^rmm^m\< ^-cT h wig 

[0050] CPU3;f)^TFIx^ 1 2 4 2HT-^^^ 
>&^tU T K 3 4 3 2 H{::^UfcJ^<£«fJi: U 

[0051] 7YV7.12A 2 H^TiiJli?m^bT5=^ 

'^>^mtlim2 7 i:F*3aST K • l 6®Ttetf 

h{i-SfeUTV^§o 1 24 0Hlz:fe?.i:ifL 50 

So 

[0 0 5 2] TKU;^1 2 42H*^e>7'K^;;^343 2 

H{;:55«-r i> h C P U 3 /t)^ e>^fS^;?)^A:ti^n 4 f >y 
h • ;tj'i7><5'2 2i)S0{Z';-tr>> h^niW^fS-^l 3A2tB 
io^>'^mti{m2l1fip&TY]y 
6®T&4hr<> hi:-S5cU^<^S/!:a?)BU 
SYfa-^2 0;t)^^^§<, ^l^ggTFb^ • nx2 Hi 3 

4 3 oHi:^j:Ds mmm^\^umQ^z^K)^&T K 

b;^ •>'N';^2 1{±3 4 3 IH. 3 43 2Hi:^bLTl^ 40 

<o z(Dh^^m^i^m.2t^(b^ihy^-^mwm 

^al^t^T^f<*^^ 343 OH. 34 3 1 H®i:§{c:i± 
BUSYfB-t2 0;?)^CPU3(CA;t)^t^TV^?)fc^^)F*gg|S 

^^'-^j' • /^;^5(Z)ffitt^ji*n^vv mms^T 

7.-^^X2 lt^3 AZ2}\hfJi^t.io^>'^\^tlim2 

fc&i)B U S Yim 2 0 D C P UJiH^tB LHj 

[0 0 5 3] >ICT\ T'FUJXS 4 3 2Ht:^C<TKb 
;^ 3 4 3 0 HtC^^§J#^{C{i. tl':?>^\htim^2 50 
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7 Ki^^ • 1 6®T<it4 tf>y h;0^ii-r-5 
fe4«){3BUSY{s^2 O^t^-^-r. MRm^l 30^ 

[0054] m^it^-^ mm^^M^m 4 f^^s 

-To ia4©fi^J-c-{i. Th'u:^. T'-^cDifyl-mnti) 

?&fflo^o W«l 2li^i^ ri 1 0 ij h-r^c $ 
Bg^'-<J'3^?iJ®|^iJ5{±4. ^^iJ^^TKb 

;^®Ti42 tf^;/ ro o j tir^o 
[0 0 5 5] E4®i:*5D. TKlxy^©T{42t^y h;f)S 
roOj (;&i.fcmi5c;®5^-<5'm?iJtS^ftll6<]|«?lfn^ 

^^'r-'^mwm ri 1 0 Ij {Z^H-r^Cii©,^*^ 

[0 0 5 6] ifmmm-o:>mm\(D^^^^-m7\^ 

[0 0 5 7] B^^b7=-'-^^?y®»#®iwt®iJf39® 
^t.mm. TKb;^. 7^-^®b--> M|ii{ii:^,f;:4if 
yht^So ^il7^-^;^i:b-CEl7®^7^^;^s 
ffli^So Mil 2{i^ ri 1 0 ij iil-^o ^fc. 
Bf^— <5'3^?iJ®3^?iJft{i 4 s =§-^!J®5fe^T K u;^® 
T^i£2t'«>h{i roOj i:1-i>o 

[0058] ^m^^mr L^V 1 8 {i 

^iil'. CPU3*^ai;tj-r2.F*lg|5:^ K^:^ • 1 6 

2 l®rt^liS^3-S5tL-cv^§o :i®/feto7FbX» 
jElSSl 5{iBUSYM^2 O^^m^^r-B-r. CPU3{iSI 

^tULffijf'^&i*gi±t'F*gg|57^— ^ •^N'y^5±®5t;®^- 

So ^g|5T K U;^ • /N*;^ 2 1 ®T^42 t:' h r 0 0 J 

icfes r t 1 3 ^m^mnem 1 3 tztu:^ 

Wit r 11 0 1 J iz^-t^o 
[0059]ll8ctt) 4 ®#7^-<5' m?ij® (p®7^ 
-^®»^nii^H®tJa5(9iJi:|Hi1tT-fe!3. ^SB^^-^S' 

So 

[0 0 6 0] :mm(Dm-(Dmmm'm.-^^i^om 

^iW^^EI9~Hl l^fflv^Ta5^P^■ri)c ia9{i^ 
^^&f*o^®m-^M^IllT'$)D. Ell l{iC®i:^ 

ro 0 0 oj 7!)^e>T ro 0 1 oj ^xmnfi^mi 

^m2t'^$mBiU T Kb^ ro 0 1 Oj T-^^ 

^^mjtus^y Ku;?^ ro 1 1 oj iz-$mr^m^ 
[00 6 1] smib7'-^¥h^f]cD^Ejm<Dm'f<Dmm(D 
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Sfflvv Will 2{±^ ri 1 0 ij tt^o Sfcs 

Tli2t->;/ h{i rooj tt^o 
[0 0 6 2] TFb;^ ro 0 0 Oj Ku;^ ro o 

loj ^-^it^-^^^r^^iD-ram^m^tattz^. ^ 
mm 1 8 Tb^-B-r c p u 3 ifimtiir^p^^T k 

[00 63] C'P\iZ\t\H^7'—^ • f'^T.bl^hTYV 

ro 1 1 Oj 'NCD^^^^^T-r-Sfes^ :9ttfB-^l 
S^ajijU F*]geTKU;^ -^N-JP^l 6(; ro 1 1 Oj 
ai;^U ^1^gi5SBti^B2;{j^e>7Kb;^ ro ii Oj ®Bf 

(Zct D^gPT- Ku;^ • ^^7. 2 1 ©T{fi2 t'^y hJi ro 
Oj TKb^»[H]iE§l 5{i^i^gl5TKL-y^ 

• 2 1 ro 1 0 Oj =£ai;t»t-i.i:i:t)(cM-^jS;^ 
ElS 1 1 i.zmmm l 3 ?&tB*t-So l^tzP^r k u:^ 

IJ^FU^^ES&l 5*^CPU3tZBUSY{a-^2 0^ 
tiJ;^r-r^fetf). CPU3(iSI<^tUbtWt^i*g^^o 
[0064] 1 3 {; J:oTf3ft!IIS§ 1 4 ®i3tt 

7=^-^*^?lim5 8®aj*T-{i^<Witl 2i:^d:oTV^ 
^fc4?)s TI42 t-'y ro Oj *^^if&*i>ifLV^Bt^ 

^-^S'^^iJcD^taiT^— <5'T-fe^^c6®TK^;^ ro i 

ooj (mm\sr-'^mimfmmmmnz^^iE\^ 

-So 

[0065] ^CDf^. C P U 3 {il^ai Liirf^<&«St«c 

^fcA^ T Y\y7.^mm 1 5 {issj^m d ^ 

1 9 ^zM-oX^^T K b;^ • /N':^ 2 1 (- r 0 1 0 1 J ^ 
^illUH-^4&ai:t)U ^^g|5iBl^a2;t)^e>®li^^^m 

[0 0 6 6] CPU3*m5^ajL»ft^&ft®LTV^^P^ 

(ZF«ggP5"-<5' • ^^7 7±{ztii:h^ntzT h'i^7 ro 1 0 
Oj ®5t;®5=^— ^J' Th'VT. ro 1 0 Ij (Dtx^O't-'— 
^li. CPU3®iWt(Z^W*#^.5Ch{i^<> dl.(D 

m^it^-^^m^-r^itzisbizmm^sizxtii^ti^tz 

[0 0 6 7] TFUy^»[ilSgl 5A5|^ajL^D<>^ 

gfzm^^gPTHb:^ •M';^2 ifz ro 1 1 oj 

• / N"^ 1 6 -t^m-^ fe&!)B U S YfS^ 2 0 ifimM}:.^ 

0 c p u 3 iisi^^m L»rf'^<&SM-r §o 

[0 0 6 8] Z.ZX^m^'^^ZX^^m^T Y\y7. TO 

1 1 Oj (D^i\:,'r-i>\t. irxi,Z7 I'ux ro 1 0 

ij ®B&^'^b7=■'-<5'3!)^^®5^-^'^c^I^^^^Tl^^fc& 
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iZ. m^(DVmmm^tmtS:<0. iEL<^(Dy'-^lZ 

w^nm tfc c p u 3 izi^jL^n^o 
[0 0 6 9] im(Dmm'A(D^-^^^mfr^^x 

com. ia6~EI8T-Ha3i!!LfclWti:[SMt-C-fe-i.o 
[0 0 7 0] iHLlMmi.tzM'O. :^mmy'-i'^^ 

10 [ 0 0 7 1 ] n 1 2 it:mmcDm-(Dmmmm^m 
[00 7 2] :mmmii. t k 1 5 ®# 

lDr>\Z^'7Vi/3. • D>hD— ^2 8i:^ii'>;/>':i • ^ 
2 9i:CPU5^— ^ •/t;^3 0^WLT*5?)s €® 

D— ^ 2 8(i7i ^^5^ • y'Wv'^;^ • U y'l^—^m^^^f 

[0 0 7 3] ^1^^Haf^S2fZ(i-o^fc|i^^®^- 

[0 0 7 4] :Jr^>>vi • n> hn— 5-2 8i±. CPU 
Zti^^(D\H^T Yly7 • ^7 1 6. |*lg|^^^tBUS-^l 
7. ^{b^18s ii^UJL^Dy^M-l-l 9^A;tJ^ 
U ^asTFi^;^ •/N-:^2 1 i:^ttlUS-^6hCPU 
t'-^J' • y n-^ 3 0 hmm^ 1 3 Stti;t;1-2.o S fc^Jr-^' 

C P U 3 tm^\^ l.mWi:\ Y\y7.-J %7 

1 6(;^aiLTFb;^^tB:^j1-^i:. dr-\'\yS^i • n 
30 > h D — ^ 2 8 {i^®^tB K b ®x;®5^— ^J' 

^r-^-zi/j- • 2 9{Zi3^S^^^TV^§A-h'^A^$:^|aJ 

SUU B3tt^nTV^2>JS^{::{±s^^•r^7u®5=^— ^J'SC 
PUt^— ^S' •yN-;:^3 0{cai;b-ri>o ^•^'^yv'J. • U 

2 9(^i3f*^t^TV^^Cl^:^. ^-f "^^i/i • Zl> Yxn— 

5'2s\imm^iz^\^tiir^}ihuz9vm^'(mm. 

2 l75)^e.^^TKU^*^tfBi^'fb7'-<5'l^?^iJ^£:-f®m 

^u®$fesST F u;^*^e>-?®^^j®©^T F 

tHfiW^^m \ €®Pb^B U S 2 0 &t±l±i lt c 

p u 3 ®si<^aj Liw-^s:ff±$-B-i)o ^® h ^9\msm. 
40 mm.2ti^i^m^\i!,^ntz^ih^-'5'wmm-(m^ 
mtmrnziE u < ^(D^r-^w^wzm.^^ixxHSiiy'- 

^ • n7b\Z\!t^1:}^tU ^^^y • =i> Fd— ^ 2 8 
i.zX-DXm^^'? >;'VJL • 1; 2 9i;«^3i^n-So 
dp-^r . n > F D— 7 2 8 {i^^T F UJ^S-^tyBf 

^b^^— ^^.?|J^€®®I^T F U^ST-fI-^LTdr-\' 

■ ^^U 2 9(;*^iitfi;. BUSYft-^2 0^M 
^A{cLTCPU3®i!<?^tBUiW1^SWil^-&«.o i®i: 
^{irtgPT Fi^;^ • /N';^ 1 6±®T Y\^Mzli!^<t^^ 
ayy^—'^-h^^^-ji/D- • 2 9^ciatS$^^Tl^-g)® 
50 >;/ • =1 > F D— 5- 2 8 {i^^T-'-^S^ ^=^i' 
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[0 0 7 5] llULMm^tiXolZ. ^^>>VJ.-^^U 
o-^ 2 8 CDiWtSSffl-Ti. d J; D T K 

[ 0 0 7 6 ] EI 1 3li:mPM<Dm=(Dmmi(Dmm^^^ 

[0 0 7 7] :mimu. wm\2(omt>^\,zm2(D 

[0 0 7 8] m2(Dm^y^-^)\^3 HmmTh'UT. • 
[ 0 0 7 9 ] ^ 2 (DMm^-^J^ 8 ^^55^-^5' • ^ n' 

^X'&im2(Dsmm3 3 tizj:mss.-t^zti)^X'^ 
•&0 ^ 2 ®Bg^3 3 ^m^t-rra^m 2 cD^^-y 
)\y3 \\±^^ti^\:.it>^?<)imni<zm}'-r^\^tsm^m^ 

[0080] ^msmmm 2 \ztm-^nrz^&^itv'- 

[0 08 1] ^m^it7'-^m\(D9m7' Y UXli^ti 

[0 0 8 2] m^(Dmmmmm. immmmi 1 
1 3 t^xt)^nx\,^?>i^iziiititm^ 

ffi. m& 1 2 T-{i^ <> ^gPT' H b;^ wt;^ 2 1 

tit {yfzm 2 ®^7^-^;i/ 3 1 (Dmtim^x^^zt 

tm^^^mt. m-(Dmi&mt\smx'$>^o 
[0 0 8 3] m-(Dmmk m^-omM^mi. 

d^mamm^t^zh^zjiiDm^ih. m^ih^nxi^tz 

t.7x:<D^'-^0?mziim^\ 2 tmmiz 1 n 1 ^r^;^;*^?^ 

mmm 2 (m^uim^^imTir?>--miztj: f# 

[0 0 8 4] LTtj^u m~(Dmm^\x{i^sm^h^-^ 
wm^'T—'^ {±. ^n^ns^s^^T' K b * A 

* h Lfc^ 2 ® 3 1 (D^Mn^xm-mm 

m^^n^tz^. #Bg^^b5^-^^,?iJ®^7--^®Dt 

^W^^T-^ h^o^J"-^ <Dmz{± 1 1 n^^jfita < . 1 

[0 0 8 5] 
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[mm^mi :^miMizj:^mmt\.xik0ij(D-t}m-f 

[00 8 6] m-iz. :m.m(Dmm^tzibmmm.t. 
m-(Dm^mjium=-(^vmn(mm(Dtzisf)(Dnmm. 

[0087] wi^iiznir^mminm(Dt}:^= ( 2 © 

Wa^T--^ • yN*>^4®f>;/ hiti) ® (Bt^-fbT^- 

10 %nSdfi 4 ®*|^. Bt^^ti 1 0 ' ^JiUih^ K> 
[0 0 8 8] m-\Z^ *^0aT-(±. • ^N-^4 

i:i*igP7^-^ • f'^T.bcDfmz^mmmmDiWmi^- 
-^j' ■ j^T^scDmcDXiim^x^^iih^'b^ <. twi: 

^Dy^';?)^ 50MHz JiLh^^ife C P U 3 tziifflf ^ 

[0089] ii^JTii. • ^ n*:^ 4 hf*ia55^ 

— ^ • /'N';^5®P^t::^^5^— 7>87t!^fA$n-(:i^ycfe 
20 i>fmmmtmmzt:.^<. -B-V>m^»ff^^D>y^;&s5 
MH z ^® C P U 3 (3 bTtrtifflT- 1 :fc>?)^ofco 

[0 0 9 0] m^iz. ^mm(D^-'^^^m(D\^mm. 
10. m2(Dmmi3 3^^m.tLx^i^ti^\:.isbmmr- 

—yjl 8. m2 (D^y^y'JV 3 1 ^mM-ttUt. 8 If 
h • 5=^— <5' • ^^:^(Di^s 5 1 2^t-r h©ROMi:*j 

ct^ 1 0 0 0^- h^mxmi^x^^o 
[0 0 9 1] 9^^m^(mj^t-<htm-t?>t. :$^mMt 
^mm(Dm^^t:m^tzisbiz. m2®ts^j®^5^ 

30 -yjl 8 IZ!^MW 03-254538 ^'jm^tzli!^& 

1^59-4526 9-^<afgsfflv^fe^{c{±. mmiz 1 
[0 0 9 2] uLtmmi^tzt^^. 3^^^^fflv^^^^i^5^ 

[El®©m^^iJ£0^] 

[Ell] :^mM(D-mmi(Dmm^n'^-t:^-o y^Mo 
[El 2 ] El 1 K u;^»0SS® 7*d 'y^^EIo 

[El 3 ] El 2 n^N-TT K ]y:^^mm§(Dm'^^mM-t^ 
40 mnmmo 

[El 4] Ell(;^Kl-^g|5HB1t^a(3Hat$nS5^-^® 
Bg^MJI®IW1s^afe0J§-r^vj?tnElo 
[BIS] m4X^^Ltzm^'r—yjV(D-i^\o 

[0 6 ] la 1 izBtmsmicD^-^^mr b'&i 

®iW-1^^l5£0S^^fi-^Mm 
[El 7 ] El 6 ®iteBjT-ffli >§EI 1 Cc^-r^mT"— :/;i/® 

[El 8] mecom?M^m&-r^tz6b(Dmnmo 

[El 9] Ell(3^Nl-»^J®^#^?&llfTb;feJ^® 

50 iw^^^sjaBji-sfi^-Mm 
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[E 1 0 ] 1119 ©iJ^^T'fflV ^i)l21 1 IZTTs-tm^y^—yjl' 

[011] mdomn^m^i-^tiisbcD^mmo 
[012] :m^M(Dm=.(Dmmm^iim:n'styu 

0o 

[013] ^^^(Dm^oy'mmDim.-^Tr.-tzfu 

0o 

[014] |ie5fef3^iJcDtifi£&?st-7*D>>^0o 

[015] %-(jymimmm:^-t^x2-jc>mo 
[01 6] 01 ^(jmmm^^m\ stzs^-r^v^- 

[0 1 7 ] 0 1 5 ('^Ni-^gBiataafciat^nT V 
7^-<S'(Z)Bt^5[ai0iiK'^<£i5£0^-r«.?m0o 
[0 1 8 ] 0 1 5 (Dm^^wmtm^o 

[019] mHcDt;e5|5f^J®tg5eS?Nl-^O«;;^0o 
[02 0] 01 9®aS^^^Cffl^^S01 1 

[0 2 1 ] 0 1 9 tc^xlTt^ly N-;^±cDBi^'fb7^— ^J'® 

[02 2] 01 'd(Dwm:wmr^m^o 

CPU 

IT';!/ 



2 
3 
4 
5 
6 
7 
8 
9 

1 0 DB^ 

1 1 m^iSX[H]if& 
1 2 Mit 



JO 



1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 
2 1 
22 
2 3 
24 
25 
2 6 
2 7 

2 8 
29 
30 

3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
37 
38 

3 9 
40 

4 1 
4 2 
4 3 
44 



16 

BUSYM^ 

4tf>> h • *'»<S' 

4t;.y h • -bU^^J' 
O^I^J^IallfS 

C PUt"— <5' • 

i[i]ie& 

t[5]i 




[03] 



[05] 



^16 



______ 



^22 



BUSY-^-g- I I 



/21 



_______ 



I I I L 







0000-*1010 


1000-»1011 


0001-KHOl 


lOOl^llOl 


0010-KK)11 


lOKKOlOO 


0011--O111 


1011—1001 


0100—0010 


llOO-OOOO 


0101~>1110 


1101-K)110 


oiio--noo 


UIO-IOOO 


0111-*1111 


1111—0001 



(10) 



7-12 9 473 



mi] 



[02] 



.1 



*7 — 



/ 7 KVx ' /<X 



47 



1 



,19 ^^mu 



.12 



y 



14- 



aOBUSY'lH-e- 

1 9 

\ 



10 



"5 ■ 

5 WW 



CPU 



/tx 



19 



r FkxiWftiiiiK 

_h|i 12 l^y h 



4»2y h A 
SELECT B 



"T 
24 



A B 



X 



■*'.4 



A 


SELEXn* 




1 tf y h 


B 





T 

2B 



13 



4 i;!sr h 
OjOCK 



T 

22 



TKl/X 



0000 



0001 



0010 



0011 



T" 

1001 



1101 



9^ 

— I'- 
ll 10 



1101 



oou 



1000 



1011 



0111 




0100 



0011 



1011 



uoo 



0100 



0101 



OliO 



0101 



1101 



5» 

0000 



1110 



1~ 

1000 



1010 




0111 



0111 




1000 



lUO 



0010 



1011 

uoo 



[E 


37] 






0000—1010 


1000-*1011 


0001^101 


1001—1101 


0010-^11 


1010->0100 


O011-*01U 


1011—1001 


0100-*0010 


1100-*0000 


0101—1110 


1101-OUO 


0110—1100 


1110— 10{» 


0111— nil 


nil— 0001 



[E18] 



[01 0] 



rtSrPW'X-^tx 0000 

9[^T1?>7.-Jt7. 0000 

BUSY«-t ~l 

^^St*-^ • /^X 0100 



OOQL 
OOOl 



0010 
OOK) 



oou 
oou 



0011 



1011 



1100 



n 

1101 



' /<X 1001 



n 

1000 



1110 

i 



n 

0111 




oou 



1011 



0100 
0100 



0101 
0101 



DUO 

ouo 



0111 

oiu 



1000 



1110 



0010 



uoo 



n 

UIO 



0101 



n 

1010 




0000 



n 

1011 



1000 



0111 



0000-1010 


100(H»10U 


0001-0101 


1001—1101 


0010-0011 


lOlO-OlOO 


0011—0111 


1011—1001 


0100—0010 


llOO-OOOO 


0101^1110 


1101—0110 


oiio--noo 


nio-iooo 


0111—1111 


1111-0001 


[EI2 0] 






0000—1010 


1000-1011 


0001-0101 


1001—1101 


0010-0011 


lOlO-OlOO 


0011-0111 


1011—1001 


0100-0010 


llOO-OOOO 


0101—1110 


1101—0110 


0110-1100 


mo— 1000 


0111—1111 


UU— 0001 



• 16F^«S 

; T K UX 
/<X 



V 



il8 



T 



20 

BUSY 



if$M^7-1 2 94 7 3 



OKU 



[me] 

OQIO 0011 0100 0101 0110 OIU 



"1 

K t':* ► yt>^ 0000 



0100 
1101 



1101 
lOQl 



0000 


0001 

1 r 


0010 

■n r 


0011 

■n r 


0100 


0101 


0110 


0111 


01€0 


coil 


lOU 


uoo 


1000 


1110 


0010 


uoo 




Ilea 


1000 


mil 


1001 


mo 


1010 


1011 


1101 

r 


UOl 

— 1 


1101 


1101 


1101 

_l L 


1101 


1101 


UOl 


1101 


UOl 


lOOO 


0111 


lid 


1110 


1010 


1011 


1001 


1110 


oou 


1011 


0101 


0000 


1000 


OIU 






[EI9] 










0000 


0001 


0010 


0110 


0110 


Olio 


0111 


1000 



0001 



0010 0100 Old Olio om 



1000 



OOU 


lOU 


1000 


UIO 


0010 


uoo 


QOlO 


UOl 


1000 


OUl 


lUO 


1010 


IQU 


uu 


UOl 


UOl 


UOl 


UOl 


UOl 


1101 


1101 


noi 


1000 


1101 


mo 


imo 


lOU 


1101 


UIO 


0011 


0101 


0000 


1000 


OIU 


uu 



mi 1] 



wssr K i^;^ • ^^7, 0000 oooi ooio 

F • 0000 0001 0010 

^r-^r ^jtj. 0100 oou 1011 



UOl 



n 

UOl 




F^lffliP-^ • /^X 1001 

I 



n 

1000 



UIO 



0011 



mi 



ouo 

0100 



OilO 
0101 



QUO 
0110 



OUl 
0111 



1000 



lUO 



0010 



uoo 



1101 




0101 




1000 
1000 



uoo 




OIU 



(12) 



1^M^7-1 29473 



[lai 2] 



[01 3] 



^ 

21^ 



CPU 



29 



2» 



^20 BUSY«# 



12 



T 



8^ 



14 



9 



-A A 



10 



AT. 



21«.» 



1 
( 



i6rt«i 



.i7rta 



J_ 



/33 



11 



20 BUSY -ft^ 



32 



^3 



14- 



9 




1 



CPU 



[Ell 4] 



[01 5] 



T 



39 



40 



pi 
















138 





--35 



37 



CPU 



10 



CPU 



(13) 



!RfM¥7-1 2 9473 



mi 6] 









0000-^1010 


1000--1011 




0000-^1100 


1000—1101 


OQ01->01Q1 


1001-^1101 




0001— nil 


1001—1011 


0010-KJOll 


lOltH^lOO 




OOIO-^IOO 


101O-*O00O 


OOU-KftU 


1011-*1001 




OOU-1001 


1011-*1000 


oioo-KX)ia 


1100-*0000 




OlOO-lOlO 


IIOO^IIO 


0101-1110 


1101-*0110 




0101-*0001 


1101—1001 


OlltH-llOO 


IIIO-^IOOO 




ono-iioi 


1110-*0101 


01U---1111 


1111-*0001 




0111-0011 


mi-olu 



17] 





0000 


0001 


0010 


oou 




1001 

I 


1110 

4 , 


0011 

1 


1001 

1 


















1101 


4 

UXX) 


♦ 

om 


4 

1101 



0100 
0101 

_l_ 



T 
mo 



0101 
0000 

1010 



Olio 

1000 

i 

1011 



0111 

0111 

4 

nil 



CEIl 8] 



0000 
1101 



mi 
T" 

tBOt'-^^^II 1001 



0001 
lOOO 



1110 



0010 
0111 



0011 



0011 
1101 



1001 



moo 

1210 



"T" 

0101 



0101 
1010 



0000 



0110 
1011 

i 



ijooo 



OUl 

1111 
om 



[Ell 9] 



'CEJ 



12 



T 



u 



T 

44 



8^ 



9 

( .... 



5 



(14) 



it^M¥7-1 2 9 473 



[m2 1] 



Xfk^t^-^ 0100 




QOU 



lOU 



UIO 



1000 



1110 



0010 



1100 



[1212 2] 



1 

OIOO 



2 

0011 



3 

1011 



4 

IIK) 



5 

1000 



6 

1110 



n 

1101 




iOOl 



n 

1000 




1110 



n 

OIU 



0011 



9^ 



n 

1101 




1001 

JL 



3^ 



UIO 



OlOl 



n 

1010 




0000 



.7 8 
0010 1100 

n 

1011 



1000 




0111 



